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[«#^n Tiaxsgfejuit- s , s « ia ii- t^c & ^ t a ;r -y mc jti « t- 

« ^ £ « © » # ^ 36 » * :* S « » K <S fr* =£ & ft j£ * £ ; 

s*a^»fflAAfcjg-&s*ifc^>rv h ib us m m w . a* * v h ia m m m © ib 

® ^ 4 © & ^ C to to SU ilr 1*1 & 5 ^ £ ft -T 5 ; 

if-ftHUS*. o © ?s A>r >y MCWLTStJS.<!5*iT^fc 

(l^^M©!^^ «>5£ to fef ^SSKlcf b Ift-^, *^tt(2)»/t^r«; 
h IB It g St S A y h IB « 51 St © IB 'IS * © ^ * £ to e> *i fc SO # © T? & & 
, l£ V 1 (3) ^ # © ifc ^ ^ to to £: Jl /h £ ^ gSUc ^ (_, < . &tfx5-*ftffi;# 
& # 'J> & < £: =fo - o © ft A >r y Mc SB U T ?S M $ *i T ^ 7c ilr. K A >r v Mc 

So 

[ ft # 5 3 ] 4> & < £: - o © ft fi 1 A >r y h # n o © ft *t A >r h & * -T 

it #^ i 

[ IS # ^ 4 1 SI HI ft S S if y h # > -oCftfi/^ry HcKbTH-f 
» S » , X7-ftftS*S^iS^ti4, a? # ^ 1 © * S . 

[it#«5] asm % « t* as # , 5feiTffia^sixfcA^>v sciitis^ 

nTk>5»^, & Xf ft ft © a * S *i A 4" y h # s a * *& a £ s w t ^ £ A ^ 
^hiH-tiS*^ x9-4ftffiifrStl±»J&StuTV^, ff#^l©*So 

a >r >v h ±x- jx&'&^mmzmfi? team i Jktfm 2 (vm^^m. 
s&« i #.t>*sg 2 ©«##atc*s-&a a^ y MB'i*#is ; 
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^^K^©^*^^5ttofc:«:/jNy5«guc^L^;frS;fr&&st-§#i£; 

x ^ - ffl < ^ % — o © 5fe fi 1 A ->r y MciUTSMSifit^f:^ 

'B # s # * "v h ib « # a «) ib « § * © ^ ft s * e> *i fc fa s » , x & 

# 'J> ft < £ % — O (D % ft K >T V h \Z m L X m Ml S *l X ^ S « , S/i^f hCM 
, TS£tt1fc-3*!!!3i&»7't*#«. 

Cat #=©8 3 x5-fcffi#&#iJBE?t:RtftSE«:fil*.-C^*, H#^7©S 

[ ft * 3® 9 1 ^ N ft < £ *> - ^ © 5fe fr ^ ^ y h^-^ffl^fTA^r-y h & ^ ~? 

-s , w^gc 7 © s *t ^ o 

[ Iff # # 1 0] ilia%*^*l^y V^ — -o(D%ftnfry Mc 08 U T HJ — T 

[ iff # ^ i i ] Misft:Ktfe3E#5fefT©tt-&s*ifc^4"y mchbutpml 

tv^^t^, S. t>* 5fe 4t © ^ 2 *i A 4* v h ffiltf I^T ^£/\">r «/ 

h tni — 

"w* ifjr o 

1 [ft*«13] TIES: flfiltSS**f« : 
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v h p*3 t? tf v v & ? - -f y $ - x ) - ~* & * tc a 5= - ^ y * - u - :/ $ n t~ 

XT v V £ S 2 © & » ^ #t f S fc ft K IB S $ ti 5 s - W > * - U - A - ; 
#2©«^3IK:iie^3ftfc:j:9-fcffi ; ES?i-;i> ; 
SglOK-^SKliie^snfeAAA^y h A v V 7 ; 

&i;atfSg2©«-&«, >f > * - u - a - , x-w>f-'J-A-, x 5 - 

ttttS^ya-^/, R.XfXJ3)**T V V A »/ "7 7 (C £§ S 4x fe ft!f fP =l - -y h , % ttl fl* 

t4S^. Xli(3)Ai)A^7 h A N V 77^AA A ^ y h A -y ~7 7 0> 83 fit 

[ff#^l 4] x^-'&ffi^^i-JWiiSIBJtStfeSt^xy h S«ATV> 
s, 3t#^ i 3 ©R^t^ilrfi. 

5] ^ 1 &tf*S 2 ©»-&3&#**-o ©«©«•&«&«*. £, 
IS #31 1 3 ©^m^^-flo 

6] 1 2 ©»■&##* ft#* 1 

3 (D^mm^^. 

7] &l©«^»#WW:3-K ; S:tt-S-1-Sfe«>K:BJtKS*u H 
2^^#§;tf^gp:3-F*>^^t-££»KfeS3*iTv\S. 8f # £ l 3 © & ^ ^ 

jR««-&»©A#fC*g-£3*ifc;'C>r'y MliM*^. A >r y h IE fit M * © IB 
a^iRfcatf^a^ftfeft/^MfcRfc^L^fr, <fc *J V*;^??^ 

-5 ; 

x 9 - 4ft Hi # & # & < £ % — o © 5fc f? A T v hKLHOTJIfilytv^frS 



(5) ^20 0 2-5 29 9 5 3 

# «: ft j£ S ; 

(i)B^Hii^#^ft5£ftfc*:rt&*«K« t bv>»-£, (2)a*Rtt»i!i s f «> 

j£ft fc*/hHt*«"£49E b < , XtfA-trv h IB « Jl & # * y MBMsS © §S1S# 
* 

© : Pftj£ftfc9J-&P>i-e*S»-&, X l;M3) tt ^ £ « R # ^ ft £ ft * /.h S « « £ 

L n fr. <fc. y * # < , 2fc x 5 - 4ft ffi * & # 4> & < £ =fc - o © 5fe A ^ y h iz 

[fff^^l 9] x^-tftm^&^iSiaJt^tftaiE&fll^.*. ft # # l 8 © # 

}£, 

[ ft * * 2 0 ] 4> & < i: - o co % ft A fx y h#-o©5fc*T^4"y N 5: # 

ts, as i 8 © 

[ Iff # # 2 1 ] 3& HI 71 * & v h # H o © & A ^ y MC0BLTH-T? 

[ff*^2 2] iffi 0 JE £t* S # $te f? © * 3 *i fe v McWLTiBJBl/ 
T^§1^, S. XI % ft CO « $ ti A >r v h^StttttftifeStttV^^^Tf 
MC|S)-T' & x9-**ffl:£i£#*tfe3*lT^S, ft # 31 1 8 CD ism* 

[ If * * 2 3 ] 9cfi<DQL%rZtifcrt>r y h^SSt^ftl&Sinv^A 

^ y McH-ffes*^, x^-^£^&#:igfc;**iTv^, ai # ^ 1 8 © # & 

A >r y h±T-H^«-t^a&H^T-rsfcft©lll>R.t>*ll2©m#^IS ; 
fg 1 2 ©^##|£fcMi^£;ft£;\°;r y ME*#a ; 

; 

MB « # K # , A >r v MB 1S # S © IB « * * © ^ ft j£ ft & *i £ #J l*I 

a^RtB»;ibt^ft£ftfc*/.hH««c*bir^, sk v* « «t u ^ ^ ^ ^ ^ 

ftStS £ft©3^g ; 

x 5 - ft ffi -fi & ifi 'J> & < * — o CO % ft >T y V \z m b T ft J£ b T ^ fe a* 5 



(6) #820 0 2-5 299 5 

(i)1i^£fc«tf^«>j£«>;fejK*8fcfc*k^*'^ x (2) « # s « » # ^ » 

^ ® © s « © ^ «t> jfe » fc so "e & s » , xa(3)i#isi[i!) ! f as* 
Sk /.h K tft £K ic 4* L 1^ «fc 'J * £ < » & t>* 1 ^ - ffi & '> & < £ %> — o © 5*5 

[»#^2 5] ic^-fcffi^ffitfiSligjlStfeSfciiil*.** ff # r| 2 4 © S 
[ If # ^ 2 6 ] <J> < iifc — oCDSfcfr^^y h^roffljtfi/'?*-*; h £ M 
[W*^2 7] lUlJtfitf h # - o © 9b 4? A >r y MCB5LTHI — T? 

T^48^, £ ± 5fc ^? © ^ 3 ti £ A ^ h*tfia*tftISS»U^4/^ 

^ ^ ^Hf O 

[ » # # 3 0] T IE £ A # 1" -5 , ^l^^S^ft^^f-^^tot^ 
, flf # £ 3 Otf ofelf „ 
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ftfttfi, »*^3 2 tC fi£ o fe « „ 

Si © fffi © o tc J; U ^ S $ /\° >r y 0A*tbTSlt§, ft # £ 3 Otc 



[ » # ^ 3 8] mm<Dm^^(D^ * « , «j©*-£*©i*-5i§Hfc:-jKa*nc 

ft* IB 3 0 t£ ? S « = 

[ft#^4 o] # m j* # 4$ -3 ft * * - a # it ik S *ff # fb * - A & ra* 

I ft # £ 4 1] a»CD«^»*«APPa^SS:«^.5, ft # « 3 o t£ e> 

mm. 

[»*^4 2] t fa & a « -r s > wa$xrjf^fflj^#s:-&t?#afijt^^-^'fb 

X^r-AtC^oT#^--ffc$tlfe> 9 v h <z> is - >r y x z -t z> Jj & ■■ 

m 1 © « * © fl 1 © /\° >y ^©fc-f-StifeffiAA^ry h 

[|f#3fi4 3] fc»$?-£fcfc-t-rsii:«:tty$S1-±e>K:, » n © * « 

[ 3S # « 4 4] f& 1 JkZfm 2 <D&-&%tp<Dm 1 & &m 2 (DAT ?; h £ £ S 



felt. 



[fflf#« 3 7 ] 



A >r >v h ifi & 9f & iz -f y * - y - -7" 3 ti s , ^ 14 -x-* - W 
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KIl»yigLtt-&1-5£i:«:fS;*.S, St # « 4 3 fC « # & o 

[ flt # 4 5] fl 2 © ^ llr §g T- SI 1 © ffi # A ^ y h&^-t-t-StfjtC Hi 

[ St # # 4 6] &m&ftw^it7.*- i*&mmir Z>W^it**r- ^ZWiZ- 
z> , at # 4 2 tc e> # & . 

[ st # 3g 4 7] tr y h^ffltititicfcy^snsy^ hf-^ 

A »v h pfi CD y h CD fit A ffi & & f 5 ; 

[ ft # *R 4 8 ] 5S St fit © fit Jt li . .Mr v h * © tf y h CO j\ - Kf - # # 
©*/Jxfl|£tS:St3fe-rSii:S:#^.S, St # # 4 7 fc e> # i£ 0 

[St#£4 9] «/Jn5I £#©$:£ ii, S/M6^nyiitfifflSifefet5it 

^1^5, St#3g4 8fCti£3;£i£. 

[ St # # 5 0] a'>t7 h#©x^-fcfflfBJge#lEl/V^i:«:*SIS-*'S:ii: 
, i!73ifflft£Slt5, St # ^ 4 8 tC fi£ ? # & D 
^ft3£ftfefflJSt_h"e»S^pK:HtTSti-5, St # # 5 o ic t£ 5 ffi . 

[|f|5 3] 5t Si fit © $: 5t > /\° h * © y b © IS -*§• 3 *v £ =f fcf - 
±T'5tS£fa$:^^-r-5^^&{Sx-5, St * « 4 7iCf£o#& = 

[Sf*^5 4] at it -fit © & jt i* , v h * ffl tr y h o n - Kffc s n 3 
^-±Tfa4«s»st5, st # ^ 4 7 tc e> * is . 

[St #£5 5] T IB ?: A fS "T £ . ffl|S£««:«.lfyM;:|HO , t-£A/T^5=i 
- FikZtlfcA>r y h CO CO fcfe CO i£ S : 

A * y h © S R * £ H 1" 5 « ^ » ; 
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a >t v v tf <d tr *> v <d m ±l m iz as. u t % i=r si # # in w & s ^ & m. ft •t * ^ s 

[»*S5 6] fij ft n. ^ y h # , M:ftStl l ii:*<f 
& fig & n - y h # jt -r * , st * 5 5 sc t£ e> & « . 

[f#fl5 9] A P P ft 5 5 lCt£ e> iSHo 

[ if * *R 6 o ] $ !I ft n - y h ii A >r v Y^?cd\£v h CD /\ - Kf - # M © li 
[1*^6 1] fiS«IrL=..i; h^Jft/hJfi^n yfltSflSSrtfflL.-t-S, fflf**6 

o tc e> m. « = 

[ 3t * 35 6 2 ] ftj ft 3. y h # a° >r y W © *IE # 3 *x 3 t?- - © « i£ ft ic 3£ 
[ Mf # S 6 3] IE * J: 3. =. y h # A >!r y H©^#-ft;S*ifc3fcr-©flSS£ffi 
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[ m © m- m & m m ] 

[ 0 0 0 1 ] 

> * - y - . 

[ 0 0 0 2 ] 

[&&©&ffi] 

x *;!✓««©»*§», «Hf l> fc'ff 5 - (errors) £#AlT3fS;h,©&£ 

T ^ & §1 # j@ z: f @ * © fil ft ifi fe S . ^ # L £ -If # ^ x 5 - # A o £ 5 £ tfj 
*SiEttte^lcW£i-&fc&tC,.«*©x5-|&ffi#&#&3R3ftTV , >5. w a. 
tt\ 'ft #1 & /n° y N £ L X ft L , M:CRC ( 31 III 7l A « S ) « & 

>r v v © m m © x. v v m%\ zmm-t z&co roflnsstte. s « 

l±SJtfe«*±©^iv^|l6tf-S:imiL. ^ © H ffi £ * # C R C fig (C fH « © ^ 
a. ■ «/ ? ft It i: H — T? & -5 3? ^ tft IE "T 5 . 

-it«©?iai'fiS:ii*"esa. b l , *mhis, -t jv^mm. ss w a- # >*: 

$g©g{f fitful S IE« IC f!£T' § S «fc e> tC & o T ^ * . 

**a#i3F-*tt, mmmmizn^kmft zmx l> suns $s & * t y t> it 

■t -5 . # & ft /f >T v V ft T* li . & \* v hfflili^lTiiitSt^tf-v h ic ■fife # 
f§. t£ o T , I7-#«41/Tti, S«»l*S««*rt©^v h #J & « # *fe # • 

3* ft ^ -V > * ;b © If 8fr ^ £ $ <b IZ Sfc # •? t- ®> IC, < o © f£ ^ -ft # St T 

tt-f > * - y - ^3^a sm^So -f :/ * - y - ^^s»/n°^ y f w© ^ v v P!M# 
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ST? <£ y mMKTWt 5:J?It' g S o -ft& © 3fc # $1 It, # £ jsft & W *3r (mu 1 1 i pie- 
component) ffl-ft m it & -5 . #KJfc£-fflF-&tt. A'r-vMffflT, 
T 2 EI _h £f # -ft b % © -e 2> S o M I* , * © ft m * 51 M fc J: y * m m IZ ffl 
»a^^*I«tt* 5, 4 4 6, 7 4 7 li , fi*ii*^*ftS:i^3&<i:%2ia 
3Mf U T *t ? x 5 - ITIE#?£ =& BBa* b X ^ 2> . 3. (D^-ftW^it it r * - ■tfWVit 
(Turbo coding)j £. Lift illt ^5. 

V*. Z CD Iffl H S: jK St -5 * S tfc (iterative) & ffi # ^ < o Si ^ $ *i 

n* v h # i t- $> -s 5t * £ 1* m m 0k & # * ^ ^ r si -e . fesffistaysTs 

o ISI^5KS©-OiiL L Rl^tit^tfflt^S. £ tlti: {-32, 3 

i } © m m © mm iz ± y # tr y h & ^ t> -t . i3 1 lintLfcK'^ h^ot-fe?. 

flfc^s (probability) Sfif V* Ii5:it. # - 3 2 {s L £ f y h # i 1? & 

7h-o/y7h-rn)gST»5. 1- & *> m & a k: ± y t±* ^ h « © 

IZ £ V *WMmizmfr&/vtc:5¥;m'ftffs£ 5 , 5 6 3, 8 9 7 #IC|B*LT&<&. 

#M^^^-^©^«^-^*^. *t#f§tefeS??-§-©«-S§-|i!S££!oT, & © 
-5f © « -?§- #L 31 & afc # -f -5 . ¥*rf£»©ff#«fc. * - 4f«F-©--ffc & if"? J8 ^ £ 

, ^ ei © m ft » ft tc ;b ^ o rmsa tis. «ian»# i -e&se&^-rsi^s: 

f tsif*; h ( m x. li , l*'o i: 3 l toriffli^'y h) £ , nilttotffoys 

t e> n , « ® ^ h (c li - m fit i # f j y a t e> ti a . 

— JR tC, RUt^iattmSiaiftyiS't. 7F^ rhttp://lamarr. 
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mprg. ee. vt. edu/documents/turbo. pdffCTA 

T-^^r^— ^f^f-^-APICAn Introduction to Turbo C 
odes) j Id «fc , S £ ffi Sift »J ig L © M £ H tt *Sl 1 8 E T? & S . I* L> 

my *r y • ;\ - f 1- V r - , x ;i/ /r • 7t y y y - , ;b y y • ^ -7° # 3g r - it 
d^^lff-^-COH^^-^ (Interactive Decoding of Bi 
nary Block Codes) j, IEEE Trans, of Inter 
mation Theory, 4 3 2 4 2 9 - 4 4 5 1 (1996^3 

J!) T li , *>r v hfe©j£a^^&:8&v^flEib*5;fr&ft£^Sfe«>©£g:£ 

. £^x> b u tf-iffliasflitt, * ti i ##*s*n? & y , * * mis: 

IS* f S » © 8fr * «: :* *S »c T tf T L * 3 . 

ft t* -5 . /t^r^H>^-'J- / (i n t e r 1 e a ve) III, 

$^(C^2 r p<g $S (inner) J «F ^ it ~? 2> . * -f* ft "3 & b 

, tt-^Jg* £ 5 s - ^ > * - U - -f t4 y * - U - lit, ^3P4f-SfS:^ 

^©^, ^SPff ^ffllfMSI^ 2 gttli, fe p»g SB 8= # & 

bTag^sfts-tsfltatcfc^Tftjasiris. 

JbflBfc-^flLSlli, A-Fn7lfSl^t'<!iffl#tIT'fe5. a-K?x 
TttfSft e> F*l SP # (inner codes) t. ^ SP W ^ (outer codes) & £ S tC « -# 
S T? & & . b b # , ^fl&ICiSjSfcfc-SfltJlSrSib, 

& = LfrL. ZL(D^o\z-f^>h, &y°u^ y VIZ mi5&7°a± ft ffigkZm 




(13) #^2 0 0 2-5 2 9 9 5 3 

[ 0 0 0 3 ] 
[MM* MQ-t £ fc & © 3^ IS ] 

© a » © t> ^ o it . -ojy±©iift£^*&^ it ^st* 

i 

##§fJ)?©@i$©S!J©t>£:oi±, f§ *g ft <z> & & A >>r y h^-Q-^agSc-t'Sfctt. M 

# 5§ i! © H IS £ <^ T , #M^?-^©3|2ff*>svWiJtiK^-^^b«iaT#*?F-&© 
fc#JC«y^TfeBSI8!S:!gKWK:^U<-r.&. ^Dt »; f S 2 « tf. 1 #©*£-$! 
* , UStSA^Tf h£2IS»T, £*ie>«:raB|lc:fc-§-'f&. & 5 A y h 
7b"SSi '^'n-fe^ifTr^-f-^^uTv^'SWtc:, fl 2 7° a -fe v it li ffi © >r v h £ ft # 

fSifttc^nc^ffl^jeuc&S,, © *g fll , ^F#li[H@,K©A-K^niTMtl©^* 
S © 2 ^ T ^ ol fg T & -5 o B ^ n -fe 'y f ^ , v> © A A° -v h IC *f L 

* 5§ BJi © ft o © m M #1 C * ^ T , a° *y h2fl*«Sv%lcJ3i3iL,Ttt^S*i, 

<nr\>r v h © « # #1 7 b £ # 5 ftwc W ffi ft < , if fc ft a° >v h # - * © ^ 
IC AS » 

*i§0^©^o ^©ussmc *> ^t, ^mrn^mm it ^mm t fi-w>m*m 

SS^fc^L<ft§i9iC«fp|f^<b^at^gP^-^^^ ! a^&S^t--g) D 3© 

ftfcyc, x it z. *i tc m x. t , fitffil & fc © □ iz >v -9- tf, ffi*©^ 

Dt7ttf»15:^X.I)ffl?:#t 1 > A° y h £ M □ * y -9" H 3£ #1 L T t) ^ 

. rt»##ft«3[*:*ffls##ft«Si#:£^K>4fc y , « SP «F i: ^ as *f 
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# 58 IB © 8!l 0> tt IC <fc *W4\ 3 v h © #L 31 © if © B# * 

^ fli 3 # tc H SS <& ©#=$?£ b ^ „ 2RI j£ x y * ic li . a° y h ft © <^ f ft © tf 
h lz B8 f -5 ■gk'S^if&MW.^lS. (minimal absolute probanility val ue) £ i£ S 1~ £> 
3. t # ^ * ft -5 . . ' © * /Jn ,ffrM ^ -fit # M 5£ © b ^ Wit & M ;t , tr «y h £ T ftWi 
rij * 7c 14 rij U 3 T ^ ft T ^ S 3 i; £ £bl& Wlft ^ffi^T'^^ B# S 

^ © ft *5 y , x « ^ ft tc in x. x . # a° >r *, v \z c r c m ^ •fetfiULTSUl'*- 
s . # ts «l a %. \z , k « a tc «t y aj * $ ft s m fg ^ & it » b c r c m # c 

£ . & * b < 14 , ^Of x>y ?«-af */J\flt*Sffl#t&IHL£VNtefc«;%.5* 
#C(D»CRCfl«fef'x';j'ta. C R C M IZ IB © ifi ffi b 7~ W « i: PI 

^ BB © v\ < o ^ © IS MIC £ ^ T , K4ft^aS:**Jlc*/MfflaScmfiLfc«, 
a&8E*-xy**&JI«:*!J«>T*T-5. rfttci'J, tt-£Ufe«*Rtf*IE«-e&oTfc 
H, # _L tiElvnj 15* 5:1 1 i o C R C f i >y ^ & T If 5 J: ^) 1C t 2> 

. # 3i b < 14 . Mtt&3©^gfll*/J , >EI»tt4i:8£:a>l8l"i?S>.&. 
, ffj IB b * ^ ffl S: S x. •£ * /h a * ffl £ if © ^° y V lz 5- x. v^ % © ic M tR "t 5 
. 3 e> k: , S « «L S & , ff6©*fftc*iBH«tc, «*0»fTofc«K:»F7-*S£fc 
# # * l^. d©stt«ia©*^iajR*<2 o t. 3 otoia-e&srt^jf* b^. 

#2$ B£ co v\ < o © flfi O^IM & v> T . ffj IB * $6 *f flt ^ 'fi £ > Steffi 

*ra5S^«, 3^i4jEtt«*ffis©3tfT&^^te©v*frfc5'fiiK:S£ifta."t 

%«fcV>= 09X-tf, hx5-$ i U l^'y hi5- (BER) fPtf^S/MC 

bfc*^a*LV^»-&{Cl4, * m ft £ 2 # g IC /In $ Vn fit s IP t> - O — O © M 

^ -!r y h 3»J S: S * "t 6 fil« S *i S . 3©l6flll4a[JSfli©* & * tf 

o «.«-^«l4«-&^-!ryh-otz*fbl4«iS*-^*SS:J6-r. ItKCi tj*»© 



(15) #312 0 0 2-5 2 9 9 5 

£F * L V» „ 

IS * # A >r v V M * & ir -5 # ffi> H# <Z) '> & < £ =b 5 0 % © Hi tc ttf IS % % 41 

t&SB«#»©#*#, 5& ^ © s fts <z> - o © « « fc «t y fltag s *i t 

Iff IB =K g ^ ffc f@ © * ^ U # , Uf IB -3 » * y h U £ £ 

ft e> * ^ U SMC /t >r y h & Hi ± -t & ZL t 0 * L ^ . 

tufa A >r <v h £ & ^ U tz %. IZ, >f>ji-'J-^fiiXttf-'fVi'- t J - ^ 

iuiB^i$[{@©^-*f#§te. &*flfi©^^#§©^^B#ra^£fc£ife^L^tt-s§-B#ra 
& <& M T & £ Z. £ t>° ft £ L V\ „ 

Kf IB # S J* # «F # ft #L 3 , ¥fTffi*ft&3i'#-£*ftS£i:#j?3i 

t& IB # S J* # f& # f t & 31 Id, «SfftH)l)'t*li5^ii)^iL 

v 1 * „ 

BuSS^m-fSco^-^-fitc, app«-J|»#-&* ft<5 :i:tfjf* Uv^. 

*5gB^©ffi©-o©*s6^j(cj:ti«. &ms&ifr®^ttmm tc «t y # ^--ft s'n. 

ft % \^ T W. \ & n V v hfc«4ti«l«f*«T*l'^9 1* & 

b «: & 2 « #§ w t? m % -t & 13 m z mm 2 n § . 

ttflB^ffiii, S£ 1 v h 2 1 # iii # L, f*aiSflF#S: 

ItflB^ffitt, Il.;^9ht*2;'{<ry SS l £ 2 T? £ 

2 £.» y & L ft "T -S r. £ # # * L ^ . 

iuIB^&te. 31 l «#ffl y h SflS 2 « -5 » i* -e « -3 * * iif tc , HUffiijM 0 
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# $ bj§ © n jg m © As © — o tc j: n i* , # tr y h^i*its$n^> V7 hffi 

ffcK&-§-»3&#Jt'*-^£;fr8:&S , r&#SS#«#3*T.S. 3 © # i£ li . .XT v 
h c£ © tf y h©5t3MI£&Sf-53t, &tf«tsp'f6tfffi5fete«:«a.5»-&©#f$ 
■*§"ft#L:iI©#it£&5£"t£3 £ & ■£ to . 

ftf IB 5t ^ ft © & £ & . fu IB A ^ y S fp © \Z v V © )\ - K 'ft fgfi © S ^ 5$ ^ ffi © 
&5£S:-S'to3i:##*LV*. 

tuSBS/jNSt^'fB©^^ S/hS&M n ^St^ffi (minimal absolute log probab 
ility value) & # to 3 £: * L V* = 

3& S3 # , A^yh*©x^-^ffifif^;tfIEl,^3i;£^E-r53££. fu 
SB#iL©»3e&x9-*ftffi««*<iEbv^-&»C<0*^#-t5rhS:-&to©^»* 

x9-tfeffllRJ£#lELv>B©tfe3El±, fu IB ffi ^ffi # m S fl £ M * £ E@ K Si ^ £ 

« * At © 'at ?e ii . afsttftiff^^f hicMLMSnigj^Jfe$tiTt)*T^ 

«B *s © & j£ tt , A ^ y h f*l © if y h©t*-58f»nh:-©5t3SteS:ifc5E-fS3 

z. © *j y tc, x i* 3 *wc. in a. t , »*ffl©ft)i(±» * >t v v \% © \f v Y © f? 
s e> ic , * i§ bji © n % m © m © - o ic j; n « , # tr y h *f -t s.ffli * ffl & to 

«F ^ -ft * A * v hfe>f >*-'J-^fff IfctSSfi^SftSftS. 3®ISli 
, ^° v V £ U #L M -t -5 ft # #1 £ , ^ 4r y h W © fc? >v h © 5t tc £S f £ ^ 

^»ic«fcy#inWjE*®a&llfft-^s^5^sws£r6ili!l»»fcS:-^to. 
19 13 § 0 » # , t& SB « 3* £ >r y h Sf i »; ? t4i i:6<SttftiS:Mfe 
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^ ie x ^ - -tft m m « # ie b ^ « , iff IB # #§ k «t y in » s at *a a * -t 

^ £ S & tu IS M W SP # & J£ 1" S d £ # # * b v> „ 
Itf IB '& » tc, APP^ # #1 # * ti 5 z. £ & £ b^. 

tuSBiUfPSP/^ ;^«; hrti^y - ^©S 

,jm$mc«o ^ t ai » s a £ ms-r ^ ^ frsa* & -r * b ^. 

s&tc, as be m » as # , Wchmttv yv&mmtrff. m-t $> ^ n b^„ 

tu SB M $P SP # , /t ^ v V © ^ $r & & ^ & 4f -ft $f <£■ © SI *P ffi Id S t5 ^ T tu 
IB*/MfeM5S^4»m-t S i ttfftt b^. 

* l§ HJ! © - cd SI * tc J; ft tt\ J Rtt*L3tt-£#£;fc^T/'?->ry MC*fb£J6#© 

»#jfr£**j£ttffi3»ic^bv*#^#«:»£i-*:nei:> siilfif ^(cl 

(1) , talE^^r ^ h^»i?©^«*^fe»§*©MSfJ^WT'SSi^ (2 
) , Xl±iR*tt^«i«S!t*«m**/hM*«!SI»lc<St b v^»^ (3) -efctj, 

* ^ l?S © © «i ,6 fc J: ft « , H«« ! att-3##»*l»£iS#3*T'5. ^ © « 
» 31 » , ;t^rv hC^LS**«ftl&*ltSili©?a, fg 2 © # 

fc, m l ©#l£ £ M 2 ©f^|g £ (c^f^^ ft A>r >y h 3B«#® £ , M^^-^^S 

« # m £ « * s-tt & a a k * b & & j£ -r s # « . ^ ^ v me it ^ is © 

# m & « /h ^ mm m k. m b ^ =g a* & fii s 1~ s # « t. , ^ & < t % - o © & 

ffi3I«#ffi}£**iR««i3a»lc*ff b v*»-£ (1) > fu§BA>r »> h IB'SMsS© IB'B 
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mAvrn fit ib&m^ (2) , xi*&mis.^mmmtfffife^^)xmmw.m; 

iZ «f L ^ m & ( 3 ) T~ & y . ^0^^< tt-OCDftff/^-V hC*ttSl7- 
1£ ft * ^ j£ ft © T? & £ tc , ItrlEM^^^-^S&^T-r-S^lgi: £ Jl fit 

# H£ © £!! © H tc <fc *W£ . fitt«LaUt#»^Sfr*Wlcil^S*iS. Z\(D&U 
*L Ji « -5 # «^ SI 1 © # « , ^2«)|fSi« lgl©#l$i:f§2©#l££lcM&| 
Sft, ffi2©tft-&»K:,fcytft-£SftfcA>ry hrt © fcf y h £: -f > # - V - :/ U > 

>r y % - u - :/ *& bi 8r # © a >v h&n ©ift-$t3# tc«*&-r s >r > * - v - y~m 

h/t77i:. Hi. ^ 2 © 1ft -g- * i: , >f > * - U - « , 

i5-taiti>'2-At, xiii't'T y b a 7 r t m m s n £ m » £ & * fit t- 

Matssoiaf ^io^si^wtfeiii^ (2) , xizK / ig.m j %® i m 
»*<ms*/^JS^ft«!!3l«^c*Lv^»-& (3) < £ % — o ©5fc*f 

[ 0 0 0 4 ] 

^^ei^&Sijfe-rsx-rv^ii, s«M*-&»©A*a8^K:itieanfeA>r^ b 
i b 'is s % # © f 2 if * * © je #J # w t* A s *i t ^ & # tr e> a* & * s -r s * -r- 
v ^ t , * # s « © la » m ^ © S » fiA ± * s S: n * ^ 1- S ^ v ^ 

, fc*>$fc*r© — o© A hfCjtirLai^-tftffiiUP&ffllJ&^fc^^^^ 

SftStixfy^i:. (l) 1ft#S«©ia»^mS©*^iR!ft»ii^^^»-& 
, 3Ui (2) *•&£*© 08!t#mj£©*'hjR1ft«Je<±"e * y fro y h SB mi 

is # ^ © ia it w 4 © m ^ #j ^ ft T* & <& > xtt (3) *ft#£«©Ei»#flfj£© 

« /h £ IS i: & U fr o 4> & < i: % tf © - o © ^ »v h £ M l> ^ 9 - ft ffi S 
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H & M -t Z> . 

[ 0 0 0 5 ] 

*»W©SO©«I®tc«fcnii. ^T©«f&MfS£*fiiL££^M : fi-£3§#** [ J& 

2©a^?'gii. £*i e> as i , g§ 2 © ^ # &c ;g ^ 3 n £ a ^ ^ h §a it ¥ is ^ 
/n°^ y h ia«^a^^ ©fafgtoftSfJ^w -e & § £ ? & -r * ^n. t. 

(l) «#£«© EIR#ffij£©*:*:£tt& ^ ^ 1/ XS (2) 

5 © EI 8t # ffi /£ © * ^ jE Ift SSC JSA _h Tf & U o A° >!r v V IE tit WL ft * © 13 « ^ * 

©m5£«j-&i*T?*-&»-&, (3) «-ig-Htt©E»#mj£©*/.h£iiE«£t±"e 

6 U o 4> & < i: % 25 © — -z>(D rt>r v h(cfbx5-^ffiSi5:i£lfel^ 

[ 0 0 0 6 ] 

[i§B^©nig©^M] 

. ^ □ -fe v +)" 5 0 14, rtD^flfSSfit5fr^^SfiH«)-i!t*4: 

t^iti^. gf5bfcfli-&tt2'(a-fbbT, m *n © «fc e> tc , *f»ia»jTf«*« 

g^t {-3 1, 3 1} ©<gH©Sfi'JJcSEiftLTfc<ii:* t M*Uv^. 1 ffi U 

S!J © «S H © B ^ l J & o T % ± < , #f ifc g ^ U T & £ & S & ^ . nt ^ □ -b 
-vt5 0(t M *n © =t e> sc , 2 « ffc # & » U < H a* L -v > 

• >f > # _ i; _ ^Igg (channel de-interleaver) # & 5 O^i* b 

V^ . £ ft L fe ^ ■< V * JV m tt il IS «U K # S * -ft & J: *J Bf ^ -ft * § # > * © 08 

. i©#Sjtctt*.T % u < ii * *i tc in *. T , #SflF*#55;#* -ffffiF-**^* 
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[ 0 0 0 7 ] 

7' a -fe V -9- 5 0 \Z A tl £ *t -5 2 ffi -fb ft & . IJIJiCglS^t 2 0©A'>> 7 7 
6 2, 6 4 ft IZ W 2 *l & . 6 2ttft0©r-^;^^ h5:Sffb, A 

77r6 4(i*fflA^7 h 5:f f tS. W §P 5: ^ f S ft gP ^ 6 8 ifi . 
X >f y ^ 6 6^Ut7 7 7 6 2 £. A y 7 T 6 4 tiC^lCgi^S tll>. & "a 3f 
6 8li, i^SKW^^SMA P (Haximum A Posteriori) i: %t $ 4, Mi%kff3 
if l^^A P P (A Posteriori Probabil i ty)t'fe 5 ' t L^. - CO «fc 5 

& * #§ li & 'J > #lx.tf. Steven S. PietrobontC «t -5 r^-jK/w^tft 

-&»©£fri:8&#j . ifS® #^>#-^i/a-i-;b^ ;bfli6#. 199 

8 2 3 - 4 6 /<-yiCfB8a*lT^S. 3 CD 12 . fHffilHO 9/1 8 

6,7 5 3-51- (ffila : 1 9 9 8^1 1 J§ 5 H ; # h ^ r Efficient Trell 

is State Metric Normal izationj ) CD # # £ |HJ *i , * Hi EM tC ffl » & S *l -5 * © 
£: •* & . ^ co * IS ffi )5i , iSA!i t *l!tHCi?*y, ^©tflBffiKfcafcKlcSI 
*a**l5*'©fctS. a#»6 8 li, S OVAK^*S:*toffiffl^a©*^S 

[ 0 0 0 8 ] 

2offlfa7**-h)' : E^ |H<ttRAM 5 2. 5 4 ^X^7f 58, 

5 8& ^LT^SlCftgp^^f|6 8tC^^$nS„ Jftb^flti> *>f 5 

6 ^S^S6 8^?>©Sf tli*?: RAM 5 2, 5 4CD — ^fC«,1&L, X>f>y^5 
8)!jt*©RAM*&*^»Mi!)A*S:«»t5. ff* b^^l tLTIt 

6 8 *"> £ CD ffi # , RAM5 2 & -5 V W£ 5 4(CA7J$tvfet:^t)L/<»ai7J$tl 

£ ^ IC , — W > # — U — g (de-interleaver) 7 2 IZ «fc U -f > 9 — V - 

M 5 2 , 5 4 t BB3t# W £,ftfc>f>*-y- (interleavers) 7 4 IC «fe U -f 

[ 0 0 0 9 ] 

^gPAP P (XliMAP) i^^7 0id^^7f 7 6 ^^btS5CRAM5 
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U^f lil LIS- S^»7 0tt2O(!)tljAj)lfetl/t^6. t*t5*., ff-*§"ft 

fc, $ ftfc-? - * SBfc 5 fM'fit m. -& &±> -t 2 © ffi±f *8 9 2t'*5 

. X ^ y ^ 7 8 ffi * frjS 9 0 fC ^ |^ £ ft T 1^ -5 o 3 O ^ y f t: i l J > & SS 7 
0*^©[iiA^RAM 5 2, 5 4 ©0^-'J-/li7 4 tC $1 tC ftfe f ^ 3 
£ # S * L ^ . ynt7*5 orttt^4ili[£WS«^fet- ffl >fj » 9 2 Jh <© 
IS »■ 7 0 e> © ffi * t* , V "7 £ A - Ft-? b 

8 OiceA^H^ifc^l^ bv^ SP*bv^?g«li:UTli, ;\- Kf-f ttCR 
h 8 3 >£g <b ft , i © n r. y hlC«fcya^A«>ry hfflCRCtfft 

£ ft 6 . 

[0010] 

t^^6 8 tt^-^LfcT-^^^gPlf^ (extrinsic i 
nformation) £ L, T ft ±1 f •£ „ & *3 *> , ^'f 5»f 5 8^5)0Ailr-?fflLL 
RflS*S£Sf-JS*t3i«:J6LfeS1i«:ftl±;S-frfcL L R £ ©^ i: L.TK*tS. 
i©ffi**i5Sli^*P , e& y . Mitf, ±IE L feHagenauer et al. «fc £ flUT&fc 
ffi « 3 ft T ^ 5 . - * , _h IB U fc J: 5 K , 7 0li2o©{lii]||9 0, 92 

'ft $g (extrinsic information) ttg^^6 8 A7 ^ - K A 5/ ? 5 tl« 5 1 o © 
ffj*» (*R 9 0 #sg * U Vn) tc J: y U * U (a priori) fll^W*; "T ft t> fi t 

I^l&lbfeL L R5|f A^gi-^ h 8 0 JC « *& S tl * . 
[001 1 ] 

fc-SSjftfc/N-K-T*-*!*, M*b<tt, jj[^a^»; h 5 0frfe^>f 8 6 

£/rLTm*£n, 2c©^i»8 2, 8 4 ±(cii m 2 ft & . tf 13 •=> k 

31 ffi $ ft •£> 14 , 7G©A/ryh*Wt'j»:7T 6 2, 6 4 © if t> *> tC # # $ ft T ^ fc 
jJMC ft # €> Q i^S 6 8 , 7 0 C|fi * >y © ^ ML &t>*-^n-fey-9-©flfi 

© t& # f!l & f§ 8 8 tc «fc yistsffliU'jf* bv^o 

[0012] 

Si # B# , 2o®aSbfcf-?/^y M4 ^ ft ^ ft A y 7 7 6 2 , 6 4 Kl A 
£ ft £ o ^^;f 6 6, 5 6 _h © & fi (HU#I) fg 5t L T & *K 1g 3§ 
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6 8 l± H 1 -9" ? ;b <JD £ ?T V Wt y 7 7 6 2 ffl A' 'V h ft L ft 3U © ft 95 ^ 
# iS & fT -5 . £©**J©rtl»l*#£«fc:fc^T, I^^6 8liAy77 6 2i 
*J A ±> >T y h & S W $ ' 'J , RAM5 2rtCffl*^<Tf M:»4t5. ZL (D ft tl 
A >T v h \% , M * L < , RAM 5 2 flfCfe^Tr--f 'J - ^Sfi(de-in 

terleaver) 7 2 C i U > f - U - 7«I?:«i A >T y h # » 7 0 \Z A 

[0013] 

^ © X >f y 5 6 , 6 6 ?:T©filCb. X y ^ 7 6 , 7 8 5:±©fiS 
(CITS, £ © H£ j& , <WfflI#8 8ttPia-&#6 8, 7 0ffl|ff&lfet5. « "& 
#§6 8 tt^9 7 7 6 4 ft © A° y MC # L :g; #J © ft £P It # £ *S RAM5 
4 ft (C ft * A >T V h % £ -T -5 . Zl © ffi # A >r y h , R AM 5 4 Aft^^tiS 
igg "t? - -f y 9 - U - (de-interleaver) 7 2 «fc U -Y > # — U - :/#vJI§ 

S: j!¥ Bfe b., 7° a ± y V cd ?k (D V -1 P ji ~z %s 7 0fflftl&t-^2>ie)i:bTS< 

£ # SI * U V* . r©*S{Cf^^.T : fob<a j etltCjDAT, -7-* - > # - U - 
mW. (de-interleaver) 7 2 (J R A M 5 4 ^ i ffi* $ ^ 5 7 h<Z>-f>#-U- 
^iiSilltS. PfHfrlC, a^»7 0»RAM5 2fla©;t^ry MC»bftS 
©^'aJtt-^fiiaSrff'J. S^^7 2 l± R A M 5 2rt»©>f>*-y-:/=tKffiS:» 
BfeSnfc^^vhtcifi^SKff^b, RAM5 2fllcHJ7i;t<ry b&4«t5, r 
©BA/^i'Mi, R A M 5 2 SC BBJt'W ?>tlfc-f>*-U- ^SS * (interleav 
er) 7 4 0 J: U > ^ - 'J - tll^f 6 8 tBSffl ^ 5 ^ ^ 7? ^ 2. J: o C 

ts. 

[0014] 

I 3©ffff >f?;i/tit Hl©-9--f^;i'^llI«, X -f y ^ 5 6 , 5 8, 6 6 
&_h©fififC X-f >V ^ 7 6 , 78 STCOfiSCti. 6 8 & A y 7 7 

6 2 t R AM 5 27^&©A*S:Sf3b, Ay y T 6 2 fa (D A *T y h i: *f L 2 0 g 
©rtWfc-SjSfc&fT-i. BSA;^?' Mi, ltUB©ftSPm-^Sm©B#il|5l«, R 
AM5 2a§ [jiStlS. HI «f C 0 & A<y 7 7 6 4 

Atr y b KM b l EIB (Dtt-mm^fc'&ltfi o . tiliJSRAM5 4 a. 
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=.y h74JC«fe»J>f>4f-U-^S*ltt^«6 8T'ffl^^aIii^t^§J:^^:t 
•S - -€■ CD ^ , X-f '^f 5 6 , 58, 66, 76, 7 8 CD =t£ H £ ^ X. , 6 8 

lirty y r b 4 fttorttr v h c^f bSo^ 7 o A v ~y y 6 2 e> * ffi 

$llfe;^7 McMOTifftS. 3 CD «fc tC , Ifc §| 6 8 , 7 0tt/^776 

2, e 4 w © a ^ y mc # l r £ & ^ tg ^ is t- ft ^ & ft & ^ -i> . ifi 6 8 ^ ^ 

[SI £ T? & 5 ^ . tt-lf^t:-Ktt2fflftC«:S. 
[0015] 

1^9 8 8tt, A y h©tS#S:V^o«FT-rs*>S:*St-«. ^ © & 
o T l± , T IB as ? 13 «K tc £ o* < © # M * L ^ „ % 3§ 7 0 # 6> © ffi ± \t x >f y 

^7 8S/ri^Si--v h 8 otcin^n, 3 od n — y Mc j: y a >r y h © v ■? 
h ^_ ^ c7)f^#^ e> a - Kf - 9 ("o"h"i") iiasts. _tte 

L ffi I3 R K ffi "Tf » W to ft T S # ffi W 86 T * 5 . Kf-JttCR 
Cftfi - >y h 8 3 CSl-tSStl, d © a ~ y M:<ttJCRCA^g^tlA- K 
■T-*-^«f!l^I#i8 8iC«iii&$ft-2> 0 C R C flfi © 'ft 31 fC K t3 T , $!l fl¥ 31 8 8 

[0016] 

jgiRl&Klte, i£ ^ & # in W fC & , #T 5£ IS tfc CD ft -*§• M ft X g (decoding iterati 
on) © « , # A >r -y h CD ft li & 7 f £ . ;* >f <y 8 6 tt , ;^?h#2*©5 
-f>8 4fflv^fti*- #&cai;*j£ft-g>^<, ifrfE £ ft £ ° £F £ U < i<S , 

bi:5^>82Xli84i:3iA$ti5. is if IeO m ic, ffe^T-^^^'y 

y 7 7 6 2 X It 6 4 &C A jl a ft S . d ft & CD V 7 7 tt , ft ^ £ ft fc li U CD 

>r y h # , "t" T (c f 3 'K $ ft T v» -g> „ ft S 15 ^ S ft S „ W * U < li , 
ff ft A 4r v h tt St «E » ic # /■« y 7 r 6 2 , 6 4 tc A sfr £ ft > S ^ K 3S Sc W fc « 
f»6 8{ciy«isn4. 38 ^ W £ l± . MiA-v 7 7 6 2, 6 4 

© «■ * K X 2 £ , b^%>«ffCit«l5bT, ATJ^ftSo -?■ L T 2 <@ © $t ft A° ^ ^ 
h # , anciEiR-*s-!f>f*;i/T?, ft -5 Hk M iz A 5 . 

[0017] 



• » 
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m 2 te*^m<D-mmmiz £ % Kmtg.^ij'&z^'t ? & - * - b -e & & . ' 

< tt , h)!)^nt-jt5 0 IZ A * Kl , "T T? IC & $ ft fc # jE X 

ig 0 ft © * # > * It -fe' n IS? 5£ 3 ft -5 . XT *J h©^9If StII (outer de 
coding iteration) ffft t> ft -5 45 &C , # 9 > * if? #H £ ft « . # *? > * # 3f £ © 

USHtllSI (TR) ic ^ -r s * t? , h«l®W(c. je m « 

x g <d «> k , ttt »7 o^b«ts6 8cians. # * u < & , _hiam^m 

St (TR) li, ffl^J (Cil L + # & ^ # 'ffi ^iS^lT § <fc O fc» JftteSftnUIIIlS 
S3t $ ft S . 3S # * U < tt , ± IE m S EI ^ ( T R ) «4ii8©|Sn?S)6. 
[0018] 

mSHIRrolSJSBjEanijS^fTtonfeft. tt ■S' * 7 o & / X li ifil ffl ^ - y b 8 

8 \t , /\° ^ y h t£ CO t? y h CO L L R St^-fl ( LLR probability value) CO ^{Sftg 
fcfffi, min (| L|) , ^Jt§. _hffi«<6*fi*fffitt> A>r <y h *C0^^T 
CD l^y MC £ £ , ifn(CM : fcja^LLR5l^ J fBl?S>'g)o (^cJC^^TcidlC, 
tf y h figjp&> □ fli (log domain) (C , - 3 2 ^ & 3 1 CO X >T - )\> "?? 

SiIS^ti-s^coT-fe y , i±^* fcii-tfo©iSfltJfsK:#**f-|£ 

V^fitH'ft (confidence) COl/^^Sr^^^StjCOT'&S. IbSfiLL 

r m« # m s © m M m mm l & ^ m * m x t & » ft a, & # *&3 a iae ^ s ti 

hfl!>CRC#, j?*L<li, AS (verify) £ft£„ % L- C R C tfi IE b tf ft Wf . 
A >T v h CO HSL # l± a* T S ft £ . 
[0019] 

L < tt, *ffitt>i*ffll±ai*9>f>9 0±C0m-^7-*-^LLR5t^^^ftW 
3ft£ 0 aB&WlCtt, & IZttMWiZ li, SfMM «ttfff ^-fbf 5 - * L L R T -J 
U * U (a priori) fit sp S> ft 3S S ft . ^C05t^tt> % \C & ^ «fc O K , XSS 
^fi^H 1 tC £ V^ T CD#1 < , 5O921(0inh l J>J/?J' (extrinsic 

) « « IC *f J& "T 5 . 

[ 0 0 2 0 ] 



(25) #^2 0 0 2-5 2 9 9 5 

mm.W it, ^##§ 7 0 ttft<£flt2*fgX l± C R C n - K l:iSt^ % CO & y 
> ^4a^i5g#$:^S1--?> ; feOT-ii^vx 0 3S lc » W Ki tt , St^fi&^ifitCJR^I- 

h © Et ^ fit © ¥ j£ fit x l± * H « ^ H * S Lg^tefcJfclfcSftS. L # U fc # £ » 

& * 1- ^ g z t it > tfgfifflf ii±ffi#tfeu, - as. m it it b# f» * <i> & < t -r 

tf £ V 1 * o Zl £ T? & -5 „ * ?§ BJ§ (75 H S6 M iZ & ^ T . ft 150 iZ * {£ fit £ ft ^ L Ik iZ L 
£ vMt £ it -T 5 ft fc> *J fC, # «t * # IE K ft <£te £ J£ «* 3 ft S . feLb^^IJ: 
y *> {£^5t^ & =fe» o tr y h ifi % o ft it. tS(i^72ft, &©£&Xg#HfT 

[ 0 0 2 1 ] 

t±, & -5 ^ tt#iH W iZ it, ft AS * ti # ft -fit (outliers) MM 

-r^<iss$tis„ l < it. ft<£te«fcyte^ffiS»©B**ste#*R*i3fts. 

[ 0 0 2 2 ] 

5g m m ff3 iz it , & s & # jd S*j fc li , ftffiXtt 3 P±&fll^s»^'!r'y h * © ^ v 
bW-flzvhiC.m-3^. $f£L<it. 5>)fAtytf MCi^JS. ft 3 ft 

[ 0 0 2 3 ] 

^*-r^*ii. &mm.^z^^mTirs<zfr%:m7£-f&±s&ismit, m^^u 

■fe y -9- 5 0©»©dSfflic|$g^3ft&v , >i;^e>z:£T*&5. ± IE :£ i£ > v> & & 

■^-as^if^jKMtfe-^s^-S'tfts. 

[ 0 0 2 4 ] 

Miz&M? ^£ li, J; f B fft 0J! & n « £ £ l l R»*?:ffl ^tt^*iS 

icBSi-StCO-efe-S^, ##§HJ! ©:£*£»> flfi © 5t *P © ^ *S (representations) 

1 (DmiZ&^X m^-f & . D S PSft/hftiiSljlttf » (DSP f loating-point-a 
rithmetic decoder) ©J; "5 &1g##§£fflV^Tt>:31£J"«r'ti§''£&'2>.= © «fc 3 ft * 

#»ic a, ft (B » s|s © S! :£ 8s £ . itettA'aficfcoTSasnsA- 

K -5 s - * & £ ( 0 X tt 1 ) fc©B85t"C3BIR3ftS«fc-i>K:mS3ft5. 



(26) ^2 002-529 9 5 

[ 0 0 2 5 ] 

#3§0J§(7)f&CD||ife$nC;gV^«;, SttttfJ/XfilOOli, EI 3 iC ? «fc 
tC, 7l/-A^-y 7 7 1 0 2, P*3SP^-§-#i (inner decoder) 10 4, -f V $ - 

0 6, f->f >*-'J-^8tl 0 8, ft ( outer decode 

r) 110, agir«; M 1 2, CRC^xv*:* — S/H114, & IWflP :a. 

zi/M i 6*^tj. >f>*-'j - i o e.tf-r^-'J - ^i^fi i o 

8 \% , $F * L < li , R A M ^ =E U T H 51 £ *l -5 = i/^fA 1 0 Oli, £ L, < & 

, r^-a^'(i-^s:st , tsT r s?*;us<9af<z>-aj"e*>s. s in m % « -r s> * ^ <t £ 

tl, #*L<«. SK&ffija-SMCfc^TfcJ&tlT^S.fcSK:. fit ^ fit & n ^ ^ T 
-^/T?*«t6, {-3 2, 3 1}©«6H©:*^-.n/K:3Eift3*iS.3B#Wfctt 
. * © ^ - )V it ^ ft £ IB H 1? J: ^ U , ^^^r-^T'tJ;^ 

o 

[ 0 0 2 6 ] 

* ;v e # % s f§ -r s o gft # ;ws ^ & ^ # fl: 2 *i t s u , 

# ft -f > # - D - ?\ rt§P^-t'fbX^-A$:^t?o SBiRWlCtt:, 

[ 0 0 2 7 ] 

2/ X -f- A 1 0 0(CA:£3ti-5f : S?*;i''5 s -*H:. 7 s - * & A * v 
U-A/1>y 7 7 1 0 2 ICSiSftS. 7 U- 7 7 1 0 2 li, 3ff * L < IS > 
F I FOTjISaftS. 7 1/-A;t'y77l02li 1 tlfff FAST D E C 

A«^t^<f^$ll5. ft&zi - F & + &ftBQL%$& 1 0 4S7 1/-AA 
y77l 0 2CS«an6. « 1 0 4 li, # * U < 1* , &»OAP P*f S 

(XttMAPtfcf «) T? & S . 3SiC^^69(Ctt, foW&^m 1 0 4 , SOVA 



(27) #^20 0 2-5 2 9 9 5 

[ 0 0 2 8 ] 

ft AM* ■!§■ # 1 0 4 Mr - 4 y * - V - -f&U 1 0 8Cgi^n5. 4S -f - 7 s - ^ 

f&#ttrtasfc-3#i 0 4^e>ffi*s*i, f--f>f-'J-^lf i o 8 c i y f 
-^^^-y-^fstis. f-^>^-'J-^'^f i o 8tt^gpst^i i o c 
mm £ *i -s> o 

[ 0 0 2 9 ] 

^gPAPP (MAP) «[' » 1 1 0 , ft& L < , flf^»tC|*]SI$^-§-#§10 

4tcSi6CtS%©-efeS^, Kf#ttHfc*43F-3 ( HP t. ^ as.aj ) © -*§- ft e> 

*IT^£ 0 3 © ^ A P P (MAP) SfSl 1 01iO3i-'J-^lil 0 6 
}:gi$^T^5„ 0*-'J-^8ii 0 6i±, iff * L < « , SEiK 9 > f A 

> * - u - s S8#«rtctt, >v ? a y * - u - /itxttt^ii 

*M (convolutional) >f > * - U - « -£ *> <fc . # * L < > ^«P«-t» 

i i o \$ 2 * o> & ± ? ^ y * $1 * ap , KS-©m*^'f>ttW>*-u-^'Si 

Si 0 6 JC IS JK S ti , 3g&£>#L3l©£#>©n- F ft -o ^ T © 5t 3Mi $g £ H 
-T -5 . in©SfcliJ7^>(ia£i-7 h l l 2icl^$ti« 

^Kio^TcsisstiHR&i&e*-*-*. ffii@i©s«ii^«f i/^rA i ootc 

*b<tt> V7 hf-^ Ff-f SClit§ft^ar.-y h 1 1 2 }c A # £ 

tv§„ i: L < , A-Kf-i'liCRCf ivi'i-fM 14C3e>n, t 
Z. X' # J* >T V Y © C R C # $1 Jg £ tl ^ 31 y >7 £ *l £ = 
[ 0 0 3 0 ] 

# * 'b < , ft SB UC # 1 0 4 f-^ 1:1^ X b 'J >^>v?fiil Lt 

ffl * f 5 . inPJ>'>7?fllt &#©«!:■»>£, AA©LLRif tsas 

fTttC)£lft3;ixT^* ! b©T*fcS. ffi # £ ^ T , *S BP ^ 1 1 0 li , U 

«*«^©7-f - h'/^y ITfilb, Xffi^liT^U^ua^fil?!, SP % If 

manfeLLRa$sftgi = ? h 1 1 2tc<fgiii-£> : fc©T-&§o 

[ 0 0 3 1 ] 




(28) #3?2 002-5 29953 

fc-£/N-Kf*-*li, * L < l± , I^i/^rA 1 0 0^f)MWa- -v b 1 1 
6 (D MM (D & £ I:' ft ±) £ £ * §!l fp rz. - y h 1 1 6 14 , X. /Etfctt-^^^^^l 
0 0 © AS © fifr fls & HO m 1" -5 . f 1W =l - V h 1 0 0 14 , » * L/ < > V >f * □ n 

t^tt*6. & &u i4 , $y tp ^ - ^ h 1 1 6 & ^ ^ & § t£ ^ © :/ □ -t ^ +k 

3> vO'Qn^hD-?, & •£> V» 14 X -r — > (state machi 

ne) \Z <fc o T % 16 *B $ tl -5 „ 
[ 0 0 3 2 ] 

root^SI 10 4, l l o^-o©;i/r»; Mt§t5i:. I^i^xf Ai 
o 0ii-Hl©S : »Xg&^Ti-'S o ffil » n — y h l l 6 tt , ^ o >r y h co 

^ ^ 3£ 1 1 0jb*e>©ffl:ftl4 8fcj£:i — y h 1 1 2 # x. 6 *i & „ & j£ n. — v h 
11214, .hmotti < XteftLCD £ O /^7ht®y7Ff-3!fflf§ (sign 
) t!p £> ;\ — ( 0 X 14 1 ) ^tSitS. A — Kf - JliCRCf i/y 

- v h i i 4 ic si & , f i-e^^ffljiSCAycRcsftgbSCRc^iU 

n. r. y h 1 1 6 Kl # *& -t & . CRCfcflfiCWatcaSrJfJ, f6J ffll n - h 1 1 6 14 
[ 0 0 3 3 ] 

hottf #»7t5. r*j gp ^ # #1 l l o^e>©ffi*tt»^3.-y N i i 2 
ic 331 & *i , f i^6*ti/^f A 1 0 Offl^iAffiASftS. « if IH KMC , «f fc 
& - # A >!r »/ U-AA'V77 1 0 2 ( Zl 3. It U # $ tl &4 U CD A >r 

y h "3" TMC SB 'B 3 3% T V* <5 ) tC A * 3 tl , Ut-^fllSitfiftffSftS. 
[ 0 0 3 4 ] 

— HJS #U K flfc ^ . SSS^i'Xf Ai 0 0&4, um=>---y Y 1 1 6 © ffij » © =& 
tT\ EI 4 © 7 n - ^ -V - h \Z jj* -T 7 JV d: U X A X @ & ft L > T 1 - * A ^ y h 
©H^eU^-^^n-fe^&^ihl- S . *T-y:/2 0 0lCi3V*"t, |feft/^«y htf 
i/^^^tCA-5#lC, 1-TMCfe3*ifctt#fittX3IIBR©*tf>* < El 5^ i± 1* ) 
14-fefn $ JjS#©£^X;g#-S§ 14, ITER_NUMfa«ah5. 2/ 

A8^ff ^ 2 0 2 C»ff L, m-§-)R^Xg$:B§^-rs= */ ;* .M4 * -T y 





(29) 



#312 002-529953 



^2 0 4 (CiMfb. Si © jE « X g *# I TE R _N U M & if M 1" 5 . >T V V 

^©H6SSIIIMIN_I TER NUMCIt5St\ 

fC ^ ^ ^ ^ £ 1*1 #§ M 2 5Sfc£l*-££tftXg#fT*>*i5. * L 



f2^T^*'|gM^XjeS5CMIN ITER NUMli4 i: 8 ©nt'feS. — MMW 

ICfeVNTtt. ffiSifiglliiMINJTER NUMIi4lf7h7^A 
. I TE R_NUM^tta$^fct« is* 

T V -f 2 0 6 iZ&ff-t & . 

[ 0 0 3 5 ] 

X f 'V y 2 0 6 i: t , -> X r A it > ig^E©H%i5C(iteration number), I 

T E R N UM#mj£©£fc*:*8t, MAX I T E R N UMKHfb^fr£e> 

;£fUJCtt, m)£©<Rtt«*8U M A X_I T E R_N UM, It 1 

2£16<Df3~e&Z><, — o <D H $I&C £ ^ T , ffS©R^*^^C^ MAX IT 

ER NUMB, 4-lf7 h7l/-AA5^-^T'fe§. 31 # © £ « » . I T E 

R N UM#, m5£©&^S*ifc. MAX ITER N UMlCf L^Sb, 2/ 

^fAttXf -V^ 2 0 8iCltf B * T" y "7° 2 0 8 {C ^ T , >>XrA»f -^^ 
>?T y h Jt T ^-f-M^ (decoding iterations) f £ £ it: -5 ° — # ^ *H & © 
ITER_NUMtfjjrgO!)g*S*a, MAX ITER N U M 1C§ 

L < 3$ vi S§ , i/XrA(ixf77"2 1 0 ii h . 
[ 0 0 3 6 ] 

Xf>V^2 1 OCfe^t, i/^f^a> IftWHt®, ITER _N U M tfi ffi 

%.<DfiL%L%t.'hfflL* MIN ITER NUMi:^bV>^)\ <fc U 7\ t ^ * & ft £ t 

S. 3S«©&I£$U ITER_NUM#MS0SSS'M(- MIN_ITER_ 
NUMi:^L^*\ i'J^^V^i^, i/ -r A & X ^ y -7° 2 1 2 IC it tf . — # , 
SB & © M M , ITER _N UM^BrgCDf/hSttR, MI NITER _N U M 



ITER NUMJi, fflA^a!bfc + ^3& 



(30) #^2002-5299 53 

[ 0 0 3 7 ] 

112 1 2 IC ^ T , S/XirAtt. *ft77^6StCRC _C HECK 

MODE O K # 1 tC t> £: L S ( t" & t> *> > 7 5> y ^ # IBS 2 *l T V* £ 
Sfr) S^StS. ^jftlic: teffil^n. - y V com^=E - F u * - (B^-tir-f )<*■ 

©77^'f*4, ^ft777^CRC _C HECK _M ODE O K 7 5 y ^ 

l± , f!| ftl 3. n y h &c i y 12 A 3 4x § 3 t # * f'J T* & S . - o O^SSM ^ ^ t , 

1 fflf 5:* t6C RC CHECK M ODE O K 7 =y y ? \% , 5te © 2 o © 

£«#Jl^i&[B5t:£*lE (CRC) ©iBSIlCfcofcZfc&asLT^S. CRCB 

, 1 ffli?:^ C R C CHECK M ODE O K75^B- Iff 2 o © K 

VL IZ m-T & C R C fcf y h^B-TffeofclfcS^bT^S. flfiO^JEM Ki'e V> T 
, lffli^«t5CRC _C HECK M ODE O Kli, $fc fj © 2 -3 © M !ft K 

itscRcif^ l- # ihi — X' & y , ftfjc^ocsa^av^c Rc©ig*icfto 

fc^ ^&ibtV^§ 0 © 31 J£ MfC <^ T . l©«*t5CRC CHECK 

_M ODE _0 K 7 9 v f \% , ft *? © S tt K gg 1" 5 C R C \f V h tfi ^> f- Z H 
. X.Tf±rttr v h # % ft © EL UC T? 1* 2 ft t=. a° >T -v h 1WJ - t* & s * £ S ^ L T 

V\5. fife © H ife M&C £ <^ T , CONVERGE D E T E C T E D "7 5 y ^ # , 

CRC CHECK MODE O K 7 5 >v i^OSf fSfflSftS ' t 

„ 1 ©f Sit^CONVE RGE D E T E C T E D 7 =5 v V \% , £ ^ T V V 

# % ft © K T? *g -f- $ ti A ^ h tc ill — T- & 5 z. £ £ B ~? „ ' ti , M x. , 
-*§• # S o fc m \Z M 3ft L fc (C ^ f"J T? * »J > *#i-5t*#S:IKiRi-*>&Stffe^ 
£ ©=E - Kfc liC R C tt&vO c ffi©^36$UC ^ T , 1©«&^ 

tSCRC CHECK MODE O K7 ^ V >?\%. fffi©gE*H©^v-^ffi^ 

& tfftfi 1 © 2 o © -r - # A >r y Mc 09 L T ii JS. 3 ft (satisfied) £' o tr> £ jjk 

[ 0 0 3 8 ] 

^f77"2 1 2 [CjS^t, CRC C HECK M ODE O K 7 ^ y ? ^ 1 

tc#Lv>«-^, i/^f Attxf7 7* 2 0 8 f-^A>r-y M:it^St 

^tS&^T-r-So— CRC CHECK MODE O K 7 5 7 1 



(31) 43*20 0 2-5 2 9 9 5 

b < & ^ « # ( f & *> % , 75f ytf^DC^lVK «VNtti"J 7S*lt^5), 

i/ X r A fi X r 7 ^ 2 1 4 tC it tf o 
[ 0 0 3 9 ] 

X ^ y 7° 2 1 4 ic S T < i> ^ f A li . a - P">x7l«Mt4:wtF AST 
DECODE^llCf Ll^^*^ft£t5. FAST DECODE /N-K 
9 x t fij |9 IS # f rj (c li v ;i/ ^ - n - ¥ - % ^ x A t? fig E £ ft * # *e 

FAST DECODED - K^i7K»i^tt, * *U tC »± ^ SP F I 
F O fC J: 'J ^fig $ ft, t/^fA(Cl/MtlS(, M I N_I T E R_N UM# 

£ ff 3 ft fc f£ , fSiietff <y^*; hSittf t4 3i:SilSS7t5*i:S:fii5 

„ ft *> o T , FAST D E C O D E ;\ - Ktfx7ft0»f&#l£, KJl 7 U - A 

y 7 7 CD F I FOCi'Jt^^^rAAKy-f^^^S 't^ftS. HtUB li * 
F I F O # g| -fit T CD U ^ ;MC ;\° >r y hT^fe^ft-Sa-n-, ^-Sf-i/X^Atf:*::* 
S^lfc, MAX ITER NUM&ii(run)tt5 ioC> F I FOCSSg 

sfts. f i f o o (full) ia ^^-^ (-r &t> muicmmm^utm 

«#e/X^Ali*/jNS^i5C. M I N ITER N UMSttlit 

£ „ £ ffl <fc 3 Kl , F I F O # , FIFO© IB ill 
F A S T 

DECODEA - F^i7ilH!^^ii2tl5. W H U ;M£ , ^Oi^iC 
^*IJ«J (C It F I F O \Z Wife £ ft, (event) -e FAST _D E C O D E j\ - 

F 7 x T ft! I n fS # & 18 » U > t^->XfAtt. ftl^AA7l/-AA777T'# 

[ 0 0 4 0 ] 

Xf'^a 1 4CfeV^t, FAST D ECODEA- F V X T ffl » ft ^ # 1 

3 £ # it "T £ „ — # , FAST D ECODEA - F7l7Hlflf A s 1 C ^ 

[ 0 0 4 1 ] 



(32) ^2 00 2-5 29 9 5 

|4(DjiSXfi/^* t . Mxli, Jtf (Turbo) « #V^± 

# - stfS&'&a V* f ft ©££«■&« (iterative decoder) C J: 'J JH^S 
ftiSifc^lSSns. * - ^Sf SSii^ =i 5 >f if- £ *-£«©ISK #vw* 
fclil3t£&^«©ra^©S!ft©fcttK4Sffi'3ftS3fc#T?£s. -t ft *fc (c , *3 £g 

# &c tt , ei 4 © # & x ^ # # - =i 5> if - (-g- fr, «-&«)-e^f?3ft# 

[ 0 0 4 2 ] 

flS©HflS«Uce£oT, H3ffl£IS^i/Xf Al OOli, US » :i - v h 1 16 
© K *I © T , H5©7n-f ■V - McSS*it7^JVXA • v ~7 % Mfi 

>TyMcBBLT1?DK:88j£3ft'&. £ © jK 1* » * ITER _N UMtiSS 
ft •£> „ * ft & . J/^fAli^f f ^ 3 0 2 CI»; 5 . * ft . 

<b . 2/ * -T-A (i^fy7* 3 0 4 KI*, SJi £ © H ifc % > ITER N U M & 

if #H -T S o A°^r y h ©£-:?SgP (each ou ter) ^ -*§• H tft K. B8 b T , # >7 > # - « if flU 

£ ft * o 

ii v y * - ifi^tofeto ft fe i/hStl. m i n_i t e r_n umiciis 

y * 3 ft 5 (passed back). ^ 3pJ W C t± , fftSft&nfeft'hfittS, M I N 

ITER N UM», ffl;&CWOTMUfe + #©IS#SSt«:*fiJfcL#S*/.bH«[ 

iSt fg j£ £ ft £ „ ^^tC^f[J«J{Ct±, ^«>je«>e>ftfe*/.hfi1it», MIN IT 

ER NUMfi, 4 h 8 © IWe & £ „ — o © H S£ & ^ T , &&2P£ii>^#>£> 

ft S /h S ^ i£ , MIN ITER N U M it 4 kf y • A ^ * - # 

&S. sa'^ECStftR, ITER N U M & iff jn U fc i/^fAlUf77"3 0 

6 IC it tf . 

[ 0 0 4 3 ] 

* ^ y ^ 3 0 6 -e . - 2/ X -r A tt , £ © fi S , I TER _N UM^f 6^ S) 

feftfeflfc^HIKSL MAX ITER N UMCf I SftJl t 5. * fcl 

fittt. f »Sftfe**Itt». MAX ITER NUMIi, 1 2 i: 1 6 © H 



(33) 2002-52995 

T?S>&. fc^T, ^ «>5£«>fcS:fcjKfc88U MAX ITER N 

UM(±, 4^-yh7l/-A^7^-^t*§. ITER _N U M 

^^ft^ftfeJft^cSttSSt. MAX ITER N UMCf L/^l-^, */ 7. & I* 

y ^ 3 0 8 JCltf. X ^ 3 0 8 T* . X f A (± f - ^ ^' ^ 'V H _h & IS 

ta-^srUff-rs^t&ffit'ts. - # . js # © & « , iter _n um^a 

jE&fcS^M^ifc- MAX ITER_NUMICf L<4^i^« i'XfAliX 

f 7^3 1 0 it „ 
[0 0 4 4] 

1 OCfc^t< ^XfAliCRC _C HECK _M ODE O K £ 

^Sftfc&ff^^v^tfifc^Ov^Sifr ( 1" & to , 7 5«;* r * t RS3*it^ 
£ 7b> 5 rt* ) & & j£ -t * . M M li ft'J m n. - y h © & # ^ - K is i? * * - (H ^ * 

f)tt3©77'y^T'S5^fr77'y?*CRC C HECK M ODE O K , 

m f'J $P — y h iZ J: U 13 A $ ti £ . — o CD Jl M {C v> T , 1 <D U £ M 1" -5 

CRC CHECK MODE O K77*;^li, 5tftffl 2 offlSt^I^CR 

CCJS*T»oferi:S:Sl/ , CV\6. fffi CD H SSM £ ^ T , l(DfiI£*-t£CR 

C CHECK MODE O K 7 5 ? ^ . ft ® 2 O ffl Mtt S t ^ C R C 

try h^H-tSbofer tSait. ffiCD^JISffiUcas^T, 1 ffli&f t^CRC 
CHECK _M ODE _0 K 7 5 V if \t * 5fc ff © 2 O CD S ^ tC BB "T * C R C tf 

flfi © IS S6 ffil tC £ ^ T , lffll^ftSCRC _C HECK _M ODE _0 K 7 9 
y f li . JfefTfflSSCit^CRCii'V h < , ± A ^ 'V h#$fe4T©jR«"eilC 
f Sftfey^?/ H:H-?ftfi:tSit. fffi © H J£ £ T , CONVER 

GE DETECTED77^lt, CRC _C HECK _M ODE O K 7 9 

'^©aSrfftffl^nSIttfT'lS. 1 ©f fettSCONVE RGE _D E 
TECTED75 y ^H, ^/t/rvh^^ffCDStt^Ut^Snfe^^y h tC H - 

Tfts^fc&^-r. r titt , iiif, % # m o » ic flX * b B# tC * * IJ T & 

•^). ffiCDHHfifflJlCfi V%T tt. 10|Jlt5CRC_CHECK_MODE_ 
OK7 7^'tt, SE^ffli^-Uffi^SS^ftfTO-oOf-iiA^v h£#§fcb 
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T S fr^fr £3* U T V* 5 . 
[ 0 0 4 5 ] 

Xf»;^3 1 Otfe^t^ CRC C HECK M ODE O K "7 <5> V f # 1 

&C ^ LV|^, Xr-yyS^T7^ 3 0 8 — >T v McRJ-fS^^ 
ftl£»7t§. — # , CRC C HECK M ODE O K V 5 <y ^ # 1 JC ^ 

-r A ^ ^ *V "7° 3 1 2 IC it if „ 
[ 0 0 4 6 ] 

1 2Cfe^t, J/^fAli, ITER _N U M # ^ 

tojfefibfeS/hS^IS. MIN ITER NUMtC^bV^SA^ftStS. 31 

ITER_NUM^fftg«feI/J^M, MIN ITER N 

UMlC^b^i^. J/^fAtt^f'5'7 , 3 1 4 ICltf. — # , SJtfE © jR Sfc, I 

T E R N UMtff feSftfet^Sai, MIN I T E R N U M IZ « b < ft 

VN^^, J/^f Att^ff ^3 0 2 cgy, ffiCSttttf S^fTtS. 
[0 0 4 7] 

7,f -^3 1 4iCSV^T, i/XfAli, FAST D E C O D E T'SSiTlS A 

- K 9 x T ffiW « -3 # 1 ^ U V A 11 ^ 3: ^ £ = FAST _D E C O D E J\ 

- K ^ 7 ft 0 ffll f§ # ^ f J l£ -7 ;i/ -5 1 — 3- - if - (multi-user) & i'^f At« 

* iT? ©##ti3EBi»(Bi^*-f * y aie>n, « # * a & * 

t-KT^tS. FAST D ECODEA-KfirUffif tt. * ?U K « 

^SPF I FOCJ:y«)aS*l, I/J^tSMI N_I TE R N U M M fx 3 ft 

AS.- f boT. FAST D ECODEA-Ki?x7l»if ftt ^ T" 

aaa*71/-^A777®f i Fociyiftsnsifc^Tss. mm It. 

F I FO^IUXTiCfeS b"< ;MC A >r >y h T- p £' 4% & -b . S^^^f AA' 

i^StS. MAX ITER N UM 6 ^ t ^T' g 5 i ^ !C FIFO 

IC fg 5£ $ *l 3 „ F I F O#^o tfV^K (full)Kli£^#-&(flP , 5. BHI#8J3fc*V* 

J>*T-Al±fc£«/.I>,R1*8, M I N_I T E R_N UM 
»tJ5(run). £0. J^IC, FIFOtf, F I F O <D IB flt IS *© ^ * S * SO 
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p*gT-?8fc£*l-g>*§-£, FAST D E G O D E J\ - FtfxriWflUg-SttKS&Stl 

DECODED - Kfx7«I«Hlf ft ^ £/ * t- A 14 , -t *l # A # 7 

[ 0 0 4 8 ] 

Xf>V^3 1 4 CJS^T, FAST D E C O D E /\ - K X T ffl $P it ^ # 1 

fc* L » , i/XfAtiXr-v ^ 3 0 8 id*. •5 s -*^^rvMcBB'*S/£1* 
3i & Jt & . — * , FAST D E C O D E ;\ - K 9 iTSJifl^* 1 K ^ 

[ 0 0 4 9 ] 

ait Ha, isfflis^f^A 1 , wa.it. v^i* 

©fe«btcfefflS4x»Sii:l±S<^ie>*iTv^-&. r © J: 5 tc . ^m#tc«, H 5 

[ 0 0 5 0 ] 

^©J:e>K, «fM-e, £fc«-&»#BBj*3*ifc. sits. £ £fc 

y <r "J % ;Mf-^ ^ n M v -9" - (DSP) , J&MJB&ABtElifr (A 

SIC), f>fx* 'J - h ■ ■y - b*^tth5>y^f»a, -r-^X^U-h^ 
-KUX7I*. «Atfuy^*-i:F I FO, li©77-Af xTil&i 
f? -T £ :7 □ iz y -9* - , j£ vW4 *i © t£ fy © 7° n ^ A »j fg & V 7 h <5 x r ^ 
a. - ji> t zf u -fe >v -9- - £ £ t> £ * tf £ 4i # •£> = :/ n -fe y -9- - & , % f ' J tc & v >f 
? n 7° n 12 «y -9- - t? * y ff & # , # fc> o x , :/ n -fe v -9- - l* ^ -f ft © t£ fu © :/ 
a -fe y -9- - , n> - > v-<^nn>hn- ^— , ^v^tt^f - bvi/- 

Xstate machine) -efe »J»S. V 7 h ? x T =E 2? a. - ;b ti , RAM^=E'J, 7 
^ y £/ .a. ^ U — , 1/ ^ X $ - , ^ v W£ ^ 1* ft © AS © 7^ CO IB A 18 K © IB 
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Hi§f-^ ft a* , ifr <fr , W * , fll # » t: y K IB , & ' v 7° # M f 0 C i± 

®EE, mSSE. tiffin « JfctBlKv* tttt^, iSc ^ ^ T *i CD 

& CD Kl J: y^SftSdt&SPflift-STfS)*^. 
[ 0 0 5 1 ] 

± SB T* BS a* S ft iOF * U ^ ^ % #1 li m t U X §1 J8 $ ft , * 58 9i © ^ X n - & 

[Bf l 3 
[0 2] 

# BJ! © — H J6 09 £ £ <^ T , A<r>y h©^-^£i|£T-t-£:fr£o:fr : &ft/fe-t--g>fc 

* tc ^ nr §i ifi ft o m ft * m -r y a - ^ * - l 

[0 3] 

# m m © m © m % « ic <t § h & m % ^ # & ^ -r □ >y * ej . 

[@ 4 ] 

# 0j! © © II i£ $Hc 33 ^ T , XT v h©ft*&»7t5A>if^SftgtS 

# tc % #§ # ff o m ft & 5% -r 7 n - ^ -v - h „ 

.[0 5] 

*SSW©J95©HJKffiIlc£V^T, ^ ->r y h © IS & *$ T "t •£ if 5 & ft 5£ "f & 

[ «f # © m m ] 

5 2 - R A M , 5 4 ••• R A M . 6 2 - A y 7 T * 6 4 - A -y 7 f , 8 0 - ft Jg 
i - K 8 3 - ftfazy h 
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[SfflB] 1^13^1 11 2 9 0 ( 2 0 0'1. 11. 29) 

itiHEMtomm*} mmm 

z> & -*§• y° n -fe x % m t i- § * & = 

Hfl^^© A±Uc|§i=r£ a°>t >v hflB«g*#, T y h I B S g © IB 

tt-SSttwiRtf^ «bj£«> & ttfcft/.hjKfc»lc* b v***, S £ ft 5£ i!" £ ; 
x9-teffl:£iS#, '> & < i; - -o © ft 4f A >r y hCibtiS^tit v^^: 
A* , S rt» £ ft 36 S ; 

h as fit si * # as t v hmwmmcD ta *© : ?«>£tf>£>*ifcSj-&<z>T?&5»-& 
, ?gv>ii(3)«[-^H«t©«c^^«)^«)fc«/hiEifcaic^'L <, atfx5-tttu* 

85 # & < t. % — o © ft ft A >T v h \Z m L X m JE. 3 *l T V^ fc % , K /I <T y Mc 

[ It # ^ 3 ] 4> j& < i: *> - o © ft *f A T v hi$~'Z)(D%ftrt>Tv h & m -? 
5 , If** 1 ©^feo 
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K^i&tf£2©fc^#SK:*£-6-3ftfer«4-y N SB « # ® ; 

x 57 - ft ^ 4> & < £ % — -D<D9cifirt>r y McBBLTtBJBSft-r^fcfr 

4> & < £. t) — o © 9c fi 1 /n° ^ v h icILtlMSftt V^§i^, S A >r v Mc *f 

C 89 * * 9 3 *J> & < * — i © 5*5 4? A >r v Y1$ — 'D(b%tftK>Tv b & * -T 
[ It # « l 0 ] JgBJtS&ati^v b # — o © 5fe ff A ^ v Mc H L T l«f - 

[ If * m l 2 ] % ft <D £ # $ ti A 4" v htfSfcfc-^&JlJfogttT^S^ 
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[ 8* # « 1 3 ] TfE&*«-r^>yK^^#^: 

m i & # le 2 © & nr #i iz is $ tv . Aztm i t:* ui^^tit^^ 

y h W T? tf y h % 7 s - -f > * - 'J - y -t 5 £ * tc Jk & -r - y * - U - ^ £ ti 
^l©«-&#K:*g-&SttfcA#A>r'y h A v ~7 7 ; " 

®Utf^2fflS^^. 4 2/ 9 - V - A- * - V-A-* x 5 - 

4ft ffi ^ S>" a. - ;i/ , 7$lT$ Kj3 A *r y h/t»; 7 7 C S n $ 4i t SJ S ^ - 7 h » K *J fl¥ 

fSf^, X (3) A tl A T y V A V "7 7 W A ± A >r v V A y V 7 0> IB it ^ * © 

[ » # # l 4] i^-^ffi^^'i-^lilEIJlfitSa- >y ^lit^ 

if &m i 3 ©H^^-lrSi. 

[ » # ^ i 6] «i;&tf«.2©*s^»#*-Ji?*-&»«:fiia.s. if # *I 1 
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jK*«-&*©AAlcjjS-&snfcA^r«y h IB it m M ifi , >r >y MB 11 £ 3ft © SB 

x 9 - 4ft £tt * & & 'P & < i:*) — oflDftfT^-tT'V hi:ibti£LT^£A^ 
a* & Sfc £ ■* S ; 

j£ * * /J> /£ * Sfc fc ^ h < , Stf/^v h IB 'PS H ?S # A -fry MB 'IS g 18 © IB 1» & 
40^«>Jfe«>fc!Hl'&ft ,, eS>S#-&. 3U*(3)1*# J K«&# : ?«>5£tf>fc*/.hS«« 
tc L v^fr , j: y * g < , i&tfx^-^ffi^&tf^&^fc — O © $fc f? >T y h 

[ fflf # « 1 91 x^-^m^^*'M05L*tt*fe«^-S, Iff # 3® l 8 © 

[ ft # M 2 o ] 4? & < t. t> — o © % ft A >r v V if n o © % ft A fr v h % M 

■r s, i 8 ©*&, 

I It * 2 l ] & HI ft £ 5£ tf y h*«no©ftft;^*; MCBBLTH — T 

[ Iff # ^ 2 2] '^'f MCibtl^l 

t^Sf-n, & Zf % ft © « # S *i fe A T y h^fittftf ffiiSS^TV^S^^'V 
hKH — x9-t*ffl#i£#»fc3*lT^5, ff*«l 8©#&„ 

[ft*«2 3] Jtfiffltf Si'filKttf ffil&Sinv^^ 

[»#S24] TIB &*it^SSl^^ : 
A ^ y h±T-£«^-^3£^Tf£fc&©Sli;&U ? fg2©|g^#!S ; 

fgl&t>*f£2©«^^|g&c^-££;ft£^;ry MB IS # IS ; 
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A fx y h f B It # ifi , A^rv h fa «s # m © IB 'IS m * © ^ * 5£ » ^ n #J P*3 

t^MtiS:* ; ^*Sfefci^StI(:f L^^^ £ t\ i± «fc y * £ ^ a* a* & 

agtS £#>©¥!£ ; 

x^-*ftffi#Sc#ii>;&< fc=b-o©$fc$f>rt>r<j/ hCiUiSLt^t^S 

fcS/J>£^85c&c^ L v ^ J: U < , RTf/Str v h iB ft # IS v h ffi« 

^S© IE 'M4©^&^&fcfUl^«^ & Xt±(3)«-f-S«»«<^tt)JE«) 
* /h S » <8t L * y S < » &tfx^-lfc{l};£S£ £ ^ o © 

[ fflf # 2 6 ] ^- & < £.% — -2<D9Gfirtlr-y htf-ocftfr/^f h & ^ 
LTV^, 3ff#£ 2 4 (DR'&m^%ii> 

[ If * ^ 2 7 ] ianaJtSttSfcTy htf-offl^fT^^r^ MdLti-T 

[ Iff # £ 2 8] ^ [II % J* 4£ S # & ^ © ^ ^ 2 *v A >!r y M:|bti£l 
t^^ln. i t>* 5Ut © « £ *i ^ ^ y hA'RSf^II^f int^A^r 

[ Iff # # 2 9] ftff©a^3nfc^<rv h^SStf »15:SWt^l>^ 
[ Iff # ^ 3 0 ] T IB S: ^ fll "t S , #*fR#tt#fb*3f-AK:(jEoT, fff 




(46) 4t*2 0 0 2- 5 2 9 9 5 3 

ic, —D(Dm^A>rv h ±x- ? ? n m & & is. ^ 15 ■& z Mfi -? & ° 

. If * *R 3 0 Ciofegl. 

itg cd & < t % 5 o % (D m ts > in b# tc t& # -r s , »#^3otc^ofcis«. 

[ ft # « 3 3] ^i$C©^-^#|«M^«©^H^^^t&#^racDraiC|5|E#tC 

i& # -r a . it * 3 2 ic ^ o fc m a . 

>4f-u-^"s*ia, ff#g(3otc^e>^e. 

[ f» # # 3 93 . &m&#w&4tx*- & ft**- & 

tt*^3 o k'&o mm. 

-5.lf*]«30tcSeo^So 

[fff*«4'2] T IE £ Ji « "f £ > M & t>* ^ f# ^ £ llr # * # ^ # 'f 



(47) ^20 02-529 9 5 

H2©«-&##©£l©ta#Sftfcffl:fc>rt'!r'y b Z&^L* jg 1 © « « * 

[»*|4 3] rt«$^-^S:«#-tSZ:il«:aiyig"r«I:e)tC, &-©&-&«& 
fr&^i ©«•&«* K: # — ©r?$-y h &tUAtS ' t&f W#il4 2 ft! e> 

^? ^ ° 

[ ft * *B 4 4] fgi;&tfSg2©tt-&Si£©fBi;&tffg2©/'?'$ry h £ £ 2 
iCi'JILt§tl)i^&iAS, ft * ^ 4 3 fi£ e> # & „ 

[ 8» # ^ 4 5 ] «2©*-&«T?aii©m*/t-irys«:ig#-r*t{fK:, mi 

o 

C Iff * 4 6] #Sj&#ff^ftX^-A#3iMt-£f£^fc*^-A&#;L 

[ If * ^ 4 7 ] # if y h^StfittCJ: V7 hf-^ ©.EtSf 

fc©V*1'*ia»©lfeK:ft}£-t--5fe«>©#8« : 

A >r y h * © tf v h©£tiZ:'fit£:&5£t-£ ; 

[ ft * ^ 4 8 ] 51 5£ IS © /£ & , ^ >T V h * © y h © )\ - K - # f* © 

i/Mlfi&ifcgtsrtfeiis, If 4 7 lent e> 

[ff#«4 9] ft/jN5ti2'fit©^^ ti, */Mfi*fn yflSSEfc-fe&je-tS 
&fi5, » # =S 4 8tC^e>^ffi D 

& ft , &t>^3T-. »7*£rfc©Si£tt:£5-lftffiflS«#lEL^ »■&£©* 
[ » # J® 5 1] I5-^EfJIi^iELV^^^ & 3 tl±, *£ -fil # 

^«b^«)feffij^±-??&s^tc^^f$n-5, sff # ^ 5 o ic t£ e> # fc£ . 



(48) 4^200 2-5 29 9 5 

[ !f # *M 5 3] ffi S£ ffi © * , *>T V h * © k? y h©tt^aftfe3t?- 
±1f«4ffiS:»Jlt6Ii:S:iljlS. St # « 4 7 (C t£ e> # & „ 

C ft * IS 5 4 ] 5t \L 11 © St 5t t± , a° ^ y h * © tf y h © n - K It, 3 4% £ =i 

[ St # ^ 5 5 ] T IE £ * ft "T £ . fit St- -IS * # t? y M:HtT*A;TV^63 

K>r > y h © tr > v h © 5t s» ia js d t % % # # in W ft S at £ ^ "t & ^ s 

SfcRfelS-^SSKlHTS-frS. St # >® . 5 5 tc fi£ e> g , 

[ » # ^ 5 7 ] BtSEfij^^ftSftfc^ftSriftfcbTV^ A">T7 ^ 

fflx5-«ffi««i:jSCT, #in«lfejRfc#tt'&*K:J: »J^tfS*iS^*^5^ 
& fW » :i =. y FtfftgtS, St * # 5 5 fi£ e> S « „ 

[ St # ^ 5 8] x^-ttfflflS«£#jEl/^#'&, (Cj:.5tt;&DeUft£« 

^mm=L-^ h m & l ft w % at # 3® 5 7 tc e> # & . 

[ St # « 5 9} H^»tfAPP«^8SiAS, St # # 5 5C^oSf 0 
[ ft # ^ 6 0 ] M #P =l — >V hli/^? h © tf >y h © ;\ - K 7 s - & US. © * 

m St & st is l , fttffifinWftsa^S/hWsitcjstJ-r^ffsti&^s^s^s 

& -r •§> , it*«5 5tc^e.^« 0 

[ st # 3® 6 1 ] mm=j--y h & m m □ ^ fit m & it n: -r & , w * « 6 
0(c^e>^g o 

[St #3® 6 2] h *W\°>r y h©^#3n^nn°-©5tiz:ffilcS 

^ ^-c festn-t 5, st#^ 6 0 cee e> iss, 

C ft # 3® 6 3 ] IE «£ <fc =l - y htfrf^rv h © fff lb $ ii 3 fcT - © fit i£ lit 

ics^J^Tdft/hiist &st*"f-s, st* 3® 3 1 ic t£ e> $s « . 
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mmfcm epcat, be, ch, cy, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), OA(BF, BJ 
, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG), AP(GH, GM, K 
E, LS, MW, SD, SL, SZ, TZ, UG, ZW 
), EA(AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM), AE, AL, AM, AT, AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, C 
R, CU, CZ, DE, DK, DM, EE, E S, FI 
, GB, GD, GE, GH, GM, HR, HU, ID, 
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Z, LC, LK, LR, LS, LT, LU, LV, MA 
, MD, MG, MK, MN, MW, MX, NO, NZ, 
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K, SL, TJ, TM, TR, TT, TZ, UA, UG 
, UZ, VN, YU, ZA, ZW 
F#-A(##) 5B001 AA10 AB01 AB05 AC05 AD06 
AE02 

5J065 AC02 AD04 AE01 AF01 AG06 
AH13 

5K014 AA01 BA06 EA01 FA16 GA02 
HA05 



